Iso-OMPA-induced potentiation of soman toxicity in rat correlates with the inhibition of plasma carboxylesterases.
Recently, the question was raised as to why iso-OMPA, generally known as a selective irreversible inhibitor of butyrylcholinesterase (BuChE), potentiates soman toxicity in rats but not in mice. Mice are known to have higher carboxylesterase (CarbE) and lower BuChE activity in plasma than rat. It could be hypothesized that it is the iso-OMPA inhibition of plasma CarbE, and not of BuChE, which is responsible for potentiation of soman toxicity in iso-OMPA-pretreated rats. In order to test this hypothesis two doses of iso-OMPA were administered to rats prior to soman. The two doses were selected in such a way that both were high enough to inhibit more than 90% of plasma BuChE activity; plasma CarbE activity, however, was only slightly inhibited by the lower and substantially by the higher dose of iso-OMPA. Our results demonstrate that iso-OMPA-induced potentiation of soman toxicity correlates with the inhibition of CarbE and not with the inhibition of BuChE activity in rat plasma. Relative resistance of mice to iso-OMPA-induced potentiation of soman toxicity could therefore be explained by a higher proportion of CarbE activity remaining uninhibited after iso-OMPA pretreatment. By having their active centers unoccupied, CarbE molecules can bind soman and reduce its concentration in neuronal tissue and motor end-plates.